Disruption of the Arabidopsis AtKu80 gene demonstrates an essential role for AtKu80 protein in efficient repair of DNA double-strand breaks in vivo.
Double-strand breaks (DSBs) in DNA may occur spontaneously in the cell or be induced experimentally by gamma-irradiation, and represent one of the most serious threats to genomic integrity. Non-homologous end joining (NHEJ) rather than homologous recombination appears to be the major pathway for DSB repair in humans and plants, and it may also be the major route whereby T-DNA integrates into the plant genome during cell transformation. In yeast and mammals, the exposed ends of damaged DNA are bound with high affinity by a dimer of Ku70 and Ku80 proteins, which protects the ends from exonucleases and juxtaposes the two ends of the DSB, independent of sequence homology. Here we report the functional characterization of Ku70 and Ku80 from Arabidopsis thaliana, and demonstrate that AtKu80 and AtKu70 form a heterodimer with DNA binding activity that is specific for DNA ends. An atku80 knockout mutant shows hypersensitivity to the DNA-damaging agents menadione and bleomycin, consistent with a role for AtKu80 in the repair of DSBs in vivo in Arabidopsis.